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(54) Providing location based directory numbers for personalized services 



(57) In this invention, a wireless terminal location is 
monitored and used to locate providers of a requested 
service that are proximate to the location of the wireless 
terminal. At least one of the providers located is selected 
and identified by name and/or telephone number and/ 
or the location, etc., and this information is delivered to 
and stored in the directory of the wireless terminal. The 



process is repeated as necessary to update the list of 
service providers when the wireless terminal is trans- 
ported to a new location area. The service providers lo- 
cated can represent any category of service desired 
such as emergency facilities (especially in a foreign 
country) such as paramedics, hospital, police, or road- 
side assistance, etc. 
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Description 

Background of the invention 

1. Field of the Invention 

[0001] The present invention relates generally to a 
method of providing a personalized telephone feature 
to a mobile telephone subscriber and, more particularly, 
to identifying a provider of a service located local to the 
current position of the mobile telephone where the type 
of service can be predefined by the mobile telephone 
subscriber and the identification of the provider of the 
service is dynamically updated as the subscriber roams 
to a new location. 

2. Description of the Prior Art 

[0002] A situation often experienced by a mobile tel- 
ephone subscriber, whether in a vehicle or on foot in a 
remote and unfamiliar geographical area, is the need to 
obtain assistance, information and/or aid promptly. For 
example, in the case of a breakdown or disabling of the 
vehicle where roadside assistance is required, the per- 
son in need must select a most convenient and suitable 
provider of the required service. Under normal circum- 
stances, this is at best difficult and highly time consum- 
ing. Even when the vehicle is provided with wireless 
communication, for example, a mobile telephone, the 
problem still exists in locating a service provider, and, in 
those instances where time is important, locating and 
obtaining the telephone number of the nearest service 
provider. 

[0003] A similar situation occurs when a traveler, us- 
ing a mobile telephone in a remote geographical area 
needs to reach a specific type of service provider in that 
area. Wireless telecommunication systems currently 
support the use of mobile terminals that are capable of 
both voice and data communication. These devices typ- 
ically include an integrated wireless telephone and a 
software controlled data terminal that implements a mi- 
cro browser for web surfing and other data communica- 
tion activities. These features have been used to advan- 
tage by commercial entities, which have employed data 
network (e.g., Internet) servers to provide customer 
service information via web page documents sent to mi- 
cro browser equipped wireless terminals. With their in- 
tegrated telephony equipment, mobile terminals can re- 
quest and receive such information while a subscriber 
is at any location served by the wireless network. As far 
is known, the mobile capabilities of a wireless terminal 
have not been exploited to include the personalization 
of customer service information which is wireless termi- 
nal location dependent. 

[0004] The advantages of location-dependent per- 
sonalization of customer service information are sever- 
al. For example, a mobile terminal subscriber located in 
a remote geographical area (which can include a foreign 



country) can obtain and call the telephone number of a 
specific service such as a hotel, a restaurant etc. 
[0005] What is desirable is a system that allows a mo- 
bile telephone subscriber to identify a provider of a serv- 

5 jce that is dependent on the current location of the mo- 
bile telephone. The service may be personalized by 
types, such as emergency service and directory service; 
or it may be by business chains, such as Hilton and Mc- 
Donalds. It is envisioned that this service will be most 

10 useful when a traveler, using a wireless terminal, is de- 
sirous of reaching a specific service having a telephone 
number that is location dependent. 

Summary of the Invention 

15 

[0006] The foregoing problems are solved and an ad- 
vance in the art is obtained by a novel method for iden- 
tifying, to a mobile telephone subscriber, a provider of a 
specific service. If desired, the provider identified can 

20 be the provider located proximate to the current position 
of a mobile terminal in a wireless telecommunication 
network. According to this method, the mobile terminal 
location is monitored and used to locate providers of the 
specific service requested that are proximate to but not 

25 necessarily the nearest to the location of the mobile ter- 
minal. When a group of service providers are identified, 
one of the group of providers located can be selected 
and identified by name and/or telephone number, and/ 
or location, etc., and this information is delivered to the 

30 mobile terminal for use by the subscriber. In a preferred 
embodiment, the location based directory numbers and, 
if desired, names of providers of a type of service se- 
lected by the subscriber are downloaded to the terminal, 
and the terminal then stores the obtained numbers and 

35 names as part of an address book. When the mobile 
terminal user wants to make a call to one of the obtained 
numbers in the address book, it is retrieved and present- 
ed to the user who then does a click to make the call. 
The process of obtaining fresh directory numbers and 

40 names is repeated as the mobile terminal travels to a 
new geographical location and the new information is 
substituted for the old information whenever the old in- 
formation become invalid, The customer service infor- 
mation can represent any category of service desired 

45 such as, for example, a specific hotel of a chain, a res- 
taurant, emergency facilities (especially in a foreign 
country) such as a hospital, police, etc. 

Brief Description of the Drawing 

50 

[0007] The features, aspects and advantages of the 
present invention will become better understood with re- 
gard to the following description, appended claims : and 
accompanying drawings where: 

55 

FIG. 1 is a functional block diagram showing a net- 
work architecture for a wireless telecommunication 
system that provides location based directory num- 
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bers and names for the types of services selected 
by the mobile terminal user in accordance with the 
invention; and, 

FIG. 2 is a flow diagram showing a series of method 
steps performed to implement customer service in 
accordance with the principles of the invention. 

Detailed Description of the Preferred Embodiment 

[0008J Turning now to the figures : wherein like refer- 
ence numerals represent like elements in all of the sev- 
eral views, FIG. 1 illustrates a network architecture for 
a telecommunication system 2 that provides customer 
service in accordance with the present invention. As 
shown, the telecommunication system 2 includes a 
wireless network resource group 4 and a data network 
resource group 6. The wireless network resource group 
4 can be implemented in a conventional wireless tele- 
phone network that has been enhanced to carry data. 
A wireless network capable of carrying circuit-switched 
data can be used for this purpose. More preferably, how- 
ever, the wireless network resource group 4 provides 
packet-switched data service. An example of a wireless 
infrastructure include UMTS (Universal Mobile Tele- 
phone System), a "3 rd Generation" wireless system 
based on GSM (Global System for Mobile communica- 
tions). GSM adds a packet network overlay known as 
GRPS (GSM Packet Radio Service) to a wireless circuit 
voice network. It is thus ideally suited for implementing 
the wireless network resource group 4 of FIG. 1 . 
[0009] The data network resource group 6 of FIG. 1 
can be implemented using a conventional packet data 
network based on the IP (Internet Protocol) and/or ATM 
(Asynchronous Transfer Mode) protocols, and which al- 
so has wireless network access capability. 
[0010] In the architecture of Fig 1 , a wireless terminal 
8 is assumed to include an integrated wireless trans- 
ceiver for voice and data delivery, and a software-con- 
trolled data terminal that includes a display 1 0. The wire- 
less terminal 8 should be capable of displaying text mes- 
sages, and may also implement a graphical user inter- 
face, such as a web browser or the like. By way of ex- 
ample only, the wireless terminal 8 can implement a 
WAP (Wireless Application Protocol) micro-browser to 
display WML (WAP Markup Language) documents. 
There are a variety of suitable wireless terminal prod- 
ucts on the market today, and others in development. 
These include web enabled telephones, PDAs (Person- 
al Digital Assistants), handheld computers, pagers and 
the like. 

[0011] In FIG. 1, the wireless terminal 8 is further as- 
sumed to be roaming in a network that is not owned by 
the provider from which services are subscribed . As 
such, the wireless network resource group 4 is shown 
as including a visited PLMN (Public Land-based Mobile 
Network) 12 and a home PLMN 14. The home PLMN 
14 is the network owned or operated by the provider 
from which services are subscribed, and the visited 



PLMN 12 serves the wireless terminal when it is roam- 
ing. The home PLMN 14 includes a home location reg- 
ister (HLR) 16. The home location register 16 imple- 
ments a conventional HLR (Home Location Register) 
5 function that maintains generalized location information 
about wireless terminals under its jurisdiction (i.e., the 
network and vicinity of a mobile, such as the mobile's 
current location/routing area). The home location regis- 
ter 16 can also track intra-network (i.e., cell-to-cell) mo- 
10 bile terminal movement by initiating queries of base sta- 
tion resources in a mobile terminal's current PLMN, as 
described in more detail below. The home location reg- 
ister (HLR) 1 6 further includes an inter-working function 
for communicating wireless terminal location informa- 
is tion to a data network (IP) resource group 6, and main- 
tains an interface with an application server 30 (see be- 
low) in the data network resource group. Via this inter- 
face, the home location register 1 6 sets a location up- 
date notification flag at the request of the application 
server 30 and notifies the application server whenever 
there is a mobile terminal location change. The location 
change may be a change from one visited PLMN to an- 
other, or a change from one cell to another within the 
same PLMN. 

[0012] The visited PLMN 12 includes a Base Station 
18, a data switching node 20, a data network gateway 
(SGSN) 22, and a visitor location register (MSC/VLR) 
24. The base station 18 communicates over an air in- 
terface 1 9 with the wireless terminal 8. The data switch- 
ing node 20 is labeled "SGSN" (Serving GPRS Support 
Node) in FIG. 1 according to the UMTS designation for 
this component. Other wireless network standards may 
use other names. For example, the ANSI-41 standard 
for CDMA (Code Division Multiple Access) data net- 
works use the terms "PCF" (Packet Control Function). 
Regardless of the implementation specific name ap- 
plied, the data switching node 20 is a conventional rout- 
er entity with mobility support capability that routes data 
traffic between the base station 1 8 and the data network 
resource group (IP) 6. The data switching node 20 also 
performs a conventional VLR (visitor Location Register) 
function in terms of mobile location. It therefore reports 
to the HLR 16 whenever the mobile terminal 8 is oper- 
ating within the jurisdiction of the visited PLMN 12. 
[0013] The data network gateway 22 is labeled 
"GGSN" (Gateway GPRS Support Node) In FIG. 1, ac- 
cording to the UMTS designation for this component. 
Other wireless network standards may use other 
names. For example, the ANSI-41 standard for CDMA 
(Code Division Multiple Access) data networks use the 
term "PDSN" (Packet Data Serving Node). Regardless 
of the implementation specific name applied, the data 
network gateway 22 is a conventional routing entity that 
serves as a gateway that allows the wireless network 
resource group 4 to communicate with the data network 
resource group 6. The visitor location register 24 or the 
SGSN has the ability to report the location of the wire- 
less terminal 8 to the home location register 1 6. The vis- 
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itor location register or the SGSN can be programmed 
to report to the home location register 16 (via the data 
switching node 20) whenever a mobile terminal enters 
or leaves their jurisdiction. 

[0014] The data network resource group 6 of FIG. 1 
includes a data network application server 30, a user 
prof ile server 32, a localized directory server 34 and may 
include a wireless network gateway 36. It is to be noted 
that the WAP is slowly being phased out of the WAP 
standards. As previously described, the application 
server 30 also maintains an interface with the home lo- 
cation register 1 6. This interface is used by the applica- 
tion server 30 to request notification of mobile terminal 
location changes. The application server 30 similarly 
maintains interfaces with the user profile server 32. Note 
that each of these interfaces can be advantageously 
based on commonly used IETF (Internet Engineering 
Task Force)/W3C (World Wide Web Consortium) spec- 
ifications, such as XML (extensible Markup Language) 
over HTTP (Hyper Text Transfer Protocol), etc. 
[001 5] The user profile server 32 is a data network en- 
tity that stores user profile information provided by a 
wireless subscriber. It includes a GUI (Graphical User 
Interface 50 (preferably implemented as one or more 
WWW web pages) that is programmed to prompt for and 
receive input regarding the customer service informa- 
tion desired by the subscriber. For example, if the sub- 
scriber wishes to be informed about services, the user 
profile information may include service types, serving 
company names or service chain names, etc. A data 
storage resource 52 associated with the user profile 
server 32 stores the user profile information received via 
the GUI 50. An interface in the user profile server is re- 
sponsive to user profile information queries from the ap- 
plication server 30 and provides user profile information 
thereto upon request. 

[001 6] The local directory server 34 is a data network 
resource which may be operated by the local telephone 
provider, the participating service providers, or third 
part6y directory providers. These providers maintain lo- 
cal directory databases 34. 

[0017] With additional reference now to FIG. 2, the 
foregoing entities of the wireless network resource 
group 4 and the data network resource group 6 are 
adapted to support an "on location" directory service. 
Priorto invoking service, the mobile subscriber must ob- 
tain a service subscription and establish a user profile. 
Although this can be done in a variety of ways, the most 
likely scenario is that the subscriber would access a 
URL to sign up for the service by entering information 
such as name, billing address, email address, initial user 
service profile, etc. Service profile information is stored 
in the user profile server 32. For the subscriber to man- 
age the profile, a URL which may be the same or differ- 
ent from the one mentioned above can be accessed to 
do so. A profile management session can be performed 
whereby the new subscriber is able to specify his or her 
user profile information . Note that the subscriber will typ- 



ically use the wireless terminal 8 to subscribe to the 
service and establish a user profile. Alternatively, the 
subscriber could perform these tasks using any other 
suitable network device, such as a personal computer 

5 or the like. It is desirable to allow wireless subscribers 
to request on demand that their profiles be updated to 
reflect their current interests. For that reason, the wire- 
less terminal 8 can be programmed to provide a menu 
which may be presented to the user when the URL is 

10 accessed which allows the subscriber to perform profile 
management on demand. 

[0018] After the subscription and the profile have 
been processed and stored, the application server will 
instruct the home location register 1 6 to set an event 

15 notification flag to notify the application server whenever 
a mobile terminal changes location. This is shown as 
step 62 of Fig. 2. The information of the services in the 
subscriber profile including the telephone numbers, ad- 
dress, etc. will be automatically updated whenever the 

20 mobile user moves to a new area. Alternatively, the wire- 
less terminal 8 can make a request for an update of the 
information. In any event, after the mobile telephone 
subscriber has requested and is signed up for the serv- 
ice, when a request 60 is made to invoke the service, 

25 the wireless terminal 8 will communicate the request to 
the application server 30. The application server 30 will 
request the mobile terminal location from the home lo- 
cation register 16. 

[0019] Pursuant to the event notification flag set per 

30 request of the application server 30, the home location 
register 1 6 will report the wireless terminal's location 
change information when a location change has oc- 
curred. Such a location change notification is received 
by the application server 30 in step 64 of FIG. 2. This 

35 causes several things to happen. The application server 
can be provisioned to define geographic areas that cor- 
relate with the mobile terminal location information pro- 
vided by the home location server 16. Only when a mo- 
bile terminal moves from one area such as an area serv- 

40 iced by one base station to a second area serviced by 
a second base station will a new customer information 
request be performed. Each service area definition in 
the application server can contain information about the 
actual wireless cells, PLMNs, country, etc. that itencom- 

45 passes, allowing rapid determination of the subscriber's 
service area location. An additional benefit of defining 
areas in the application server is that geographic infor- 
mation, rather than cellular information, can be specified 
to the local directory servers 34 as part of a customer 

50 information query. By way of example, it is easier to ask 
a local directory server 34 for an emergency service 
directory number, other than it is to request information 
based on wireless network PLMN location data. 
[0020] Once the application server 30 determines that 

55 a mobile terminal's location warrants information up- 
date, one or more information requests are made in step 
66 to the localized directory server(s) 34. Determination 
of the appropriate localized directory server(s) 34 re- 
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quires that the application server consult the user profile 
server 32 (step 65) to find the information for the service 
defined in the user's profile (step 67), that being the local 
telephone number and/or address of a specific provider 
or providers from a generalized local directory. 
[0021 ] In step 68, the localized directory server(s) 34, 
queried by the application content server 30, respond 
(s) with appropriate customer service information. In 
step 70, the application server 30 formats the customer 
service information as necessary and sends it to the 
wireless terminal 8. In a WAP implementation of the in- 
vention, the application server 30 acts as a WAP push 
proxy gateway that is programmed to form a document, 
such as a WML document, containing the customer 
service information and push to the mobile terminal. 
[0022] In step 72 of FIG. 2, the wireless network gate- 
way 36 delivers the WML document containing the cus- 
tomer service information to the mobile terminal 8. In a 
WAP implementation of the invention, the wireless ter- 
minal 8 will be a WAP-enabled client that interprets the 
WML document and stores the information in the mobile 
terminal's directory. Note that other interface formats be- 
tween the application server 30 and the wireless termi- 
nal 8 could also be used, including HTML (Hypertext 
Markup Language, xHTML (extensible HTML), or 
cHTML (compact HTML) over HTTP or WSP (WAP Ses- 
sion Protocol) where WSP is used in conjunction with 
WML. 

[0023] Accordingly, novel system and method for pro- 
viding customer service are disclosed. The disclosed 
service advantageously allows mobile subscribers to 
obtain personalized information (information that is spe- 
cifically identified and requested by the mobile subscrib- 
er) such as service provider telephone numbers based 
on mobile terminal location. 

[0024] While various embodiments of the invention 
have been described, it should be apparent that many 
variations and alternative embodiments could be imple- 
mented in accordance with the invention. It is under- 
stood, therefore, that the invention is not to be in any 
way limited except in accordance with the spirit of the 
appended claims and their equivalents. 



obtaining an identifier of the provider selected; 
and 

sending the identifier of the provider selected 
to the wireless terminal. 

5 

2. The method of claim 1 wherein the identifier is a tel- 
ephone number. 

3. The method of claim 1 wherein the identifier is a 
10 ' name and address. 

4. The method of claim 1 wherein the provider of the 
service selected is determined by the location of the 
provider relative to the location of the wireless ter- 

15 minal. 

5. The method of claim 1 wherein the monitoring step 
includes requesting wireless terminal location up- 
date events from a wireless network mobile location 

20 server and monitoring said update events as they 
are received. 
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Claims « 

1 . A method for identifying a provider of a service to a 
wireless terminal in a wireless telecommunication 
network, comprising the steps of: 

50 

receiving a request to select a provider of a spe- 
cific service from the wireless terminal; 
monitoring the wireless terminal location; 
using the wireless terminal location to locate 
providers of the specific service requested 55 
which are proximate to the wireless terminal lo- 
cation; 

selecting one of the providers located; 
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